Abstract-Active learning is a popular concept for motivating learning. Learning agreements are one strategy towards this goal. They can be used to aid the students to take ownership of their learning and in becoming more active in a course. Learning Agreements are especially useful tools for scaffolding learning in courses with a focus on developing the professional competencies of students, such as in Open Ended Group Projects, Work Integrated Learning or other authentic learning contexts. Such educational contexts are complex and we have found it necessary to scaffold student learning using agreements based on professional competencies. This has led to a pedagogical framework, which has found successful application in a number of contexts. This framework has been built based on discussions with students, and has involved the development of a supporting wiki which contains descriptions of the different professional competencies involved in the learning agreement. The IT based framework has been iteratively developed together with the students taking the course in the fall of 2015. The development and assessment of this framework is contrasted in the context of two courses using learning agreements, one (in Sweden) with a focus on development of professional competencies and the other (in New Zealand) addressing a mix of professional competencies and subject knowledge in a work integrated learning setting.
I. INTRODUCTION
Active learning techniques are seen as an important way towards improved learning outcomes [1] [2] . This is in line with a constructivist view of how learning takes place where a learner is seen as actively constructing meaning rather than passively absorbing information [3] [4] . The Open Ended Group Project (OEGP) pedagogy [5] [6] [7] is an example of a learning environment that builds on the idea of active learning. In literature it has been noted that in using an OEGP pedagogy, student 'motivation' can suffer due to the complex, messy and ambiguous setting [8] . More generally this is an issue for students who desire the comfort of tightly structured course designs and assignments and find themselves out of their comfort zones when dealing with more open ended tasks, as observed in [9] [10] [11] . In a database course context Connolly and Begg [12] phrase it in this way:
"students often have considerable difficulty comprehending implementation independent issues and analysing problems where there is no single simple, well known or correct solution. They have difficulty handling ambiguity and vagueness, which can arise during knowledge elicitation".
The use of learning agreements is an example of how students can take ownership of their learning and become more active in these contexts. Learning agreements are especially useful when the pedagogical aims of the task concern the development of professional competencies such as communication skills, writing skills and intercultural communication, since this kind of learning is well suited for individual reflection and active learning. They can be seen as scaffolding towards the goal of becoming a reflective practitioner [13] as students become aware of issues to reflect on before, during, and after activities. This is especially the case if the learning agreement has a focus on personal development of professional competencies rather than being about learning the discipline based aspects of a subject.
We see the learning agreement as being an essential tool for making students active learners and helping them make their learning both more explicit and more personal to themselves, thereby increasing their commitment to their educational development. Making the learning more explicit is an essential part, since a student cohort might otherwise give lower priority and appreciation to this kind of activity due to the difficulty and unfamiliarity with observing progress in this regard, when compared with acquiring "pure" subject knowledge [6, 14] . Furthermore, a more frequent use of learning agreements could lead to more independent activity among the students and thus address the "learning to learn" competency.
Building on an ongoing action research programme [9] , complemented by a systems development driven research approach [15] , we have partly introduced a technology supported framework in the 2015 instance of the IT in Society course in Sweden [16] . The framework aimed to aid in making the learning of professional, competencies more explicit by scaffolding the students in the use of learning agreements. We explore the framework in the context of the Swedish course and then compare and contrast this with a similar course in New Zealand. The course in Sweden has a focus on development of professional competencies while the one in New Zealand uses learning contracts to address a mix of professional competencies and subject knowledge in a work integrated learning setting.
The contributions of this paper are 1) presentation of a framework to facilitate the construction of learning agreements, and especially the novel use of personas in this context, and 2) the comparison of usage of learning agreements at two universities in courses based on Open Ended Group Project (OEGP) pedagogy.
II. BACKGROUND
The background section of this paper contains a description of professional competencies, Open Ended Group Projects and Learning Agreements. This is followed by an overview of the persona method as well as a presentation of the two courses that are investigated in the paper.
A. Professional Competencies
Acuna and Juristo [17] have noted a set of capabilities/competencies considered useful for software developers, among which analysis, independence, decision making, perseverance and stress tolerance were demanded. These are clearly additional attributes to the purely technical skills that are also needed, but may not be apparent or seen as important by students.
So how do we help clarify/make explicit for students our desire to develop these competencies as desired forms of learning in a course setting?
B. Open Ended Group Project
The Open Ended Group Project (OEGP) framework is a pedagogical approach that we have found to be suitable for addressing learning of professional competencies [5] [6] [7] 9] . The basic idea is that the educational setting is based on students working in groups, or teams, addressing an open ended issue. There are several challenges for the students in this setting, e.g. to reach a common view of what the issue is and to form a strategy for addressing it. A pedagogical aspect is that the students will develop competencies suitable for functioning in the work environment and gain confidence in their ability to deal with situations where there is no right way to deal with it.
One challenge for the faculty is to find a balance between where all students get an understanding of what is to be done and where they work on their own and gain ownership of the project. On the one hand, helping them too much will move the learning environment to a more traditional faculty specified assignment and where they lose motivation, while on the other hand, providing too little support could lead to students becoming confused and disillusioned, as noted by Mayer [18] in a critique of pure discovery learning.
C. Learning Agreements
Learning agreements [19] [20] , or learning contracts, can be set up in different forms and can refer to many aspects of learning. When introducing such a concept in an educational situation it is essential to make it clear what the purpose is and between which parties the agreement is meant to hold. Some institutions prefer to circumvent the word 'contract' when supporting work integrated modes of learning, to avoid employer expectations of guaranteed task delivery, without a focus on the student's own learning goals or those of the academic institution [19] .
D. Personas
Within the field of Human Computer Interaction, the 'persona' method was originally introduced by Cooper [21] , who argued for hypothetical archetypes of real users in order to avoid designing systems that become too generic and in the end do not fit anyone. A persona is typically a short text describing a person including an image and a text that is relevant for understanding the person's needs. According to Cooper, personas should be based on actual users and should be precise and specific since it is more difficult to ignore a detailed persona than aggregated user data. The idea is that numerous personas are initially created through an iterative process, and then these are condensed, according to their goals, into fewer but more precise, examples.
The persona method has become a frequently applied technique and is used extensively in both industry and in research as a user centred way of representing users in situations where direct interaction with them are not available. The idea is that the overall focus and awareness of the users in development projects are heightened when working with personas [22] .
However, their use is not restricted to this activity. For example, personas are described both as a communication tool and as a design aid. Nevertheless, Eriksson [23] argues that trying to separate the different ways the method can be utilized will both help the practitioner to more skilfully use the personas, as well as make them more open to alternative application. However, there has been some criticism of the persona method in which it is suggested that their misuse leads to designers distancing themselves from real users [24] . In addition, there is some research on personas that are used outside the project in which they were developed [25] . In that case the educational department adopted the personas as a way to introduce new employees to different clusters of customers.
III. LEARNING AGREEMENTS IN THE BCIS/BBUS COURSE
At Auckland University of Technology the model for the Bachelor of Computer and Information Sciences/Bachelor of Business (BCIS/BBus) Conjoint Cooperative Education course has borrowed heavily from that of the BCIS Capstone Project. But it contains the additional element that there is normally some level of work placement or project for a real client, which places the course in a work integrated learning continuum [26] [27] . A student studying the BCIS/BBus conjoint course is expected to meet the outcomes of both courses of study. Therefore, an individual learning agreement is required in which students define and negotiate their planned project assignment, addressing the three key dimensions of the cooperative learning model:
 the academic requirements (for both programmes of study)  a student's personal and professional goals  a student's workplace/sponsor's goals.
Each BCIS/BBus conjoint course of study normally involves undertaking a Project in a domain relevant to the Business major, in order to meet the needs of both programmes. Confirming the academic expectations of the Business major would occur as part of negotiating the initial learning agreement. The learning agreement assessment rubric is shown in Table I as an illustration of issues negotiated. An example of a specific capability 1 goal as expressed within such a learning agreement is given below:
Capability Goal 1

Objective
The objective of capability goal one is to improve my negotiation skills
The outcome
The ability to advise people when negotiating for functionality with clients will be provided.
Apply negotiation skills in different situations. 1 a 'capability' can be viewed as synonymous with the term 'competency' in this paper.
Strategy
To improve my negotiation skills I will observe and learn from workplace supervisors.
I will read up on negotiation skills.
Practice during different phases in the project like the user requirements phase where I can negotiate the amount of functionality within the available time.
Evidence
The workplace project manager will give feedback on my negotiation skills. I will also comment on this in my log book.
Assessment
Discussion of how I negotiated user requirements and functionality will be included in my Reflective report and will be assessed by AUT supervisors.
The learning agreement is a reasonably substantial document, typically in the order of 15 A4 pages in length, and is a summatively assessed item, with the rubric in table I above being applied. Assessment of the learning agreement is not a heavily weighted item, as the focus of the course is more on achievement of the goals committed to in the agreement.
IV. LEARNING AGREEMENTS IN THE IT IN SOCIETY COURSE
The IT in Society course at Uppsala University is open to students with a Bachelor degree. It runs during our fall semester and accounts for half the study time expected of the students during the semester. The course is a collaboration with students from two American sites; Rose Hulman Institute of Technology, Terre Haute, Indiana and Gannon University, Erie, Pennsylvania. The American students are enrolled in courses that only account for roughly a fifth of their expected study time during the period. We will focus here on the course at the Swedish site, since the changes are made by the Swedish faculty and primarily are intended for the Swedish students.
The course is based on an Open Ended Group Project [5] [6] [7] 9] and conducted in collaboration with a real customer, who for more than ten years has been in the health sector in the County Council. The students have substantial freedom in defining what the project will actually encompass, although faculty give some restrictions and their plans have to be presented for, and approved by, the client. This setting, with an open ended project typically involving over twenty students from different countries and also residing in different time zones, offers a rich environment in which each student is able to find some aspect of professional competence development on which to focus. The learning agreement in the course at Uppsala University is intended to help the students meet the specific learning objective of developing professional competencies, by ensuring that the students get an explicit emphasis on relevant aspects of learning for that goal. In the document each student identifies the professional competencies on which to focus. The students chose three professional competencies from the nine graduate attributes promoted at Curtin University, Perth, Australia [28] and presented in Table  II [29] .
CRITERIA Contract includes all required elements:
Work assignment (BBus project), Discipline and capability goals, Contact arrangements with academic supervisor(s), Summary against graduate profile, proposal and letter of acceptance appended. Work assignment and learning goals cover all components
The components of the learning contract are appropriately linked: For example outcomes appropriate to goals, strategies appropriate to outcomes or objectives, demonstration / evidence and assessment appropriate to outcomes and strategies. Learning contract consistent with project proposal Each component appropriately described. That is: Outcomes appropriately worded -can be preceded by "by the end of the assignment I will be able to…". Outcomes that can be demonstrated. Objectives as described in the "SMART" tool in supplementary appendix J1 Strategies are workable and give detail and depth about how the outcomes will be achieved. Demonstration/evidence and assessment is specific.
Overall contract provides a course of study appropriate for full duration at level 7 and provides a sufficient level of critical analysis. Most outcomes at the higher level of Blooms taxonomy.
Relationship of theory to practice is addressed in the agreement
Overall contract gives clear direction and guidance for the Coop assignment and addresses the needs of all three parties (workplace, student and AUT). The work to be undertaken is clear The discipline and capability goals are clearly expressed The focus for the semester is clear The learning agreement consists of three parts and is typically a few pages long, incorporating:
Clear communication, presentation and format

Identification and description of the chosen professional competencies  Description of how the student will act (in the project) to develop the chosen professional competencies.
Description of how the student and faculty will know that development has occurred.
The students are thus encouraged to reflect on their own knowledge, skills and abilities, and commit to the development of personally chosen competencies, which will suit their personal needs as exercised in the context of the course. This is in line with our vision that a good strategy to develop professional competencies is to build a reflective mind-set [28] . The notions of "reflection in action" and "reflection on action" as metacognitive activities [13] , are powerful in helping build the conscious and unconscious professional competencies typified by Schön's "reflective practitioner" [13] .
Over the years of our action research programme into OEGP pedagogies [9] , students have shown considerable difficulties in writing their learning agreements. In our individual meetings with the students to discuss their learning agreement and progression, we have observed that the students were highly dependent on teacher guidance and that they had difficulties in reflecting on their learning and in defining their own educational goals. Also, the students seem to have difficulties accepting that there is no clear definition for the different professional competencies. We have thus identified a need to scaffold the students in writing these agreements although this very strategy was intended to scaffold them in developing professional competencies [29] . This has been done in lectures and workshops, but unfortunately without the desired outcome. Thus, in refining the process we have developed a framework for helping students to create meaningful learning agreements.
V. A FRAMEWORK FOR WRITING LEARNING AGREEMENTS
The framework developed to support the students in writing learning agreements in the IT in Society course has been built on past cycles of experience in OEGP courses [9] , theoretical insights from the HCI field [21] and based on discussions with students. The idea is to build an IT based system for this framework as an element of a research based development [15] . We have implemented this as a course Wiki [31] set of pages. These pages contain: 1) General information about the assignment of writing a learning agreement, 2) Descriptions of the different professional competencies involved in the learning agreement (the nine graduate attributes from Curtin University), 3) A template for writing learning agreements, 4) Resources for developing different aspects of professional competencies, 5) A reflection section with specific questions related to what has been developed for each of the professional competencies, and 6) A set of personas and scenarios.
The first three items are quite straight forward, but nevertheless seen as useful in giving the students some understanding of what to do when setting up their learning agreement. The fourth and fifth items are where we envision participation from the students, in a "contributing student pedagogy" model [32] . The fourth item allows new resources to be added and comments on existing material can be made. The fifth item allows new questions to be added and comments can be made on old ones. The idea is to make the framework something that evolves over time. Resources are intended to be anything that can support a student to develop a specific professional competence. The resources are currently listed in the following categories: 1) books, 2) articles, 3) TED talks, 4) video clips, 5) courses, and 6) web pages. Some examples of reflection questions associated with each professional competency are "How did you adapt your written communication for the audience and purpose?" with regard to the written communication competency or "Have you learned new or developed techniques for visualization of data?" for the visual communication competency.
The sixth item, the set of personas and scenarios, is taken from the human computer interaction field and is intended to aid students in identifying themselves with regard to the international collaboration project and with potential professional competencies involved. The intention with this is to help students identify with different roles in the project and understand which professional competencies might be relevant for those roles. Another goal is to introduce the students to challenging scenarios that might arise in the project and the professional competencies that might be valuable in such scenarios.
Clarifying and Supporting Learning An Alternative Approach
 The design of the platform incorporates Personas whose role is to:
o Make more concrete the roles that students in an OEGP course might undertake o Present challenging scenarios o Highlight areas in which you might need to learn new competencies o We have been considering asking students to write a persona for themselves as an alternative way of writing a learning contract  Do you think Personas will be a good way to help you better understand the purpose of the course and focus on your learning needs?
 Give two reasons why/why not?
A. Focus Group Sessions
Towards the end of the 2015 course instance two focus group sessions were conducted, one with five students (one from Uppsala and the other four from the US) and the other with six students (three from Uppsala and three from the US). Participation was voluntary and included students visiting on site at Uppsala. The sessions were led by a guest researcher not involved in the course together with a former student.
These two sessions were intended to explore the design of the Wiki as a collaborative technology platform. From a research perspective, these sessions supported both observation and reflection on our design work in the field to date [15] and planning for action taking in the next semester's cycle of study, as inherent elements in our OEGP teaching practice and action research programme [9, 33] . The students were asked to give input into the needs for the platform, how it might best be designed to support student learning and the role of mechanisms such as templates, personas, and scenarios. All students present in Uppsala at the time, (some of the students from Rose Hulman Institute of Technology were still in the US), were involved in the sessions.
An example of the information the students were sent before the sessions is the following:
"As the usability expert Jakob Nielsen has observed in his Article on "The Use and Misuse of Focus Groups" [34] 
Focus groups are a somewhat informal technique that can help you assess user needs and feelings both before interface design and long after implementation. In a focus group, you bring together from six to nine users to discuss issues and concerns about the features of a user interface. The group typically lasts about two hours and is run by a moderator who maintains the group's focus.
In these focus groups, which will run for one hour only, the participants will …be guided through a series of questions and scenarios to gain feedback on the needs for the technology platform, and how it may best be designed to support student learning, including the role of mechanisms such as templates and personas...A focus group does not have the intention of reaching a consensus so all views are equally valid. We will work through the feedback received and hope that your ideas and suggestions will help us design a better system and set of learning experiences." Four areas were discussed in the sessions: experience with the learning environment, improvements to the system, issues concerning the Wiki, and use of personas and scenarios.
1)
Experience with learning agreement The responses were varied, with the learning agreements having been explained variably and thus being viewed differently at the collaborating institutions. The comments below were drawn from the notes taken at the focus groups.
The student was really confused with the personal learning agreement and did not know what competencies were.
A Swedish student says he has different thoughts than the American students. He passed the assignment the first time. He thought it was clear which competencies to choose and motivating them was easy.
There were also comments about how students would know whether goals had been achieved.
Dependent on each competency there should be a way to know if you have achieved or improved the competency, like a task completed or question. "How will you know that this competence has developed during the course?" Is too vague.
The students asked for a greater justification for doing the learning agreement and also to have the professional competencies better explained. About half of the students did not really follow up on the learning agreement, but some did.
The student used the personal learning agreement (PLA) 3)
The Wiki in General The responses were in general positive, e.g. one student pointed out the reflection part as looking really helpful. There were some suggestions for improvement, like adding more information about the competencies and "success" stories from previous year's students. They also suggested adding some sort of "self quiz" where they could learn more about themselves in relation to the competencies.
4)
Personas and Scenarios An introductory slide (figure 1) was used to frame the focus group discussion about personas and scenarios: Most students were new to the idea of personas and scenarios, but the discussions were still fruitful. The two personas presented for them were built by personal experiences of two students from two different previous instances. It was interesting that the students said that they could identify persons who were like the two personas. In general the students were hesitant about writing their own personas and scenarios. Some pointed out that writing personas and scenarios could be something to do over a period of time, e.g.: There was a discussion about the value of seeing personas from previous course instances, although the opinions were divided about the value.
Would be good to see personas from previous years.
Having past students' personas would make it difficult to think freely, but that is different for everyone as some think it can also help.
Can be hard to write a persona because others perceive you differently. With help from other people it would help one to see which competencies to improve.
Much of the discussion of personas and scenarios diverged from being a support for writing a learning agreement, towards being something in addition, like being a scaffolding of its own.
VI. COMPARISON BETWEEN THE TWO USES OF LEARNING AGREEMENT
There are some major differences in how learning agreements are used in the two courses. The assessment is perhaps the most obvious difference, where in the Swedish instance it is writing the learning agreement that is assessed, whereas in the New Zealand instance it is especially the fulfillment of the agreement that is evaluated. Another difference is that the client is involved in New Zealand whereas the learning agreement in Sweden does not involve the client at all. The content of the learning agreements are also different, where the one in Sweden only focuses on the learning of professional competencies and the one in New Zealand also covers the work assignment and concrete knowledge components. The freedom in how to write the learning agreement is higher in Sweden and both sites have seen the need to actively scaffold the students in writing them.
The differences stem to some part from the courses having different learning objectives, but there are substantial similarities and thus fertile ground for learning from each other. Things to consider on the Swedish side are to also include a clearer assessment regarding fulfilling the learning agreement at the end of the course. At the moment students are only assessed about their learning agreement in their final reflection assignment and there it is ok to come up with thoughts about what happened without a demand for living up to the agreement.
Raising the bar with regard to fulfilling their learning agreements would probably lead to students taking them more seriously than they do today. The counter argument is the question of scalability and the extent to which an instructor can actively work with multiple students in a mentoring role actively iterating drafts of the learning agreement at the busy start of semester period.
An assessment at the end of the project could involve use of a grading rubric which would increase transparency with regard to what is assessed, but also most likely restrain the students' freedom to be inventive in how they think they should show that they have developed with regard to their chosen professional competencies. Involving the client is another route to increase the seriousness of the learning agreement, but this is a rather big step away from the current version. A smaller step would be to include negotiations with other students in writing their learning agreements. We are currently considering which of these options to include in the next iteration of the course, and how far to spread that practice across sites.
VII. CONCLUSIONS
There are many different ways to use learning agreements in courses and they can be quite powerful tools in directing students learning. We have found that using them to scaffold, and assess, students development of professional skills is complex and have thus developed a framework for supporting the students. The support is intended both for writing the learning agreement and to function as a guide throughout the course.
We have developed a prototype of a Wiki based tool to support such a framework in collaboration with students and evaluated it through focus group sessions as well as observing and interacting with the students in the international student collaboration project. The results are positive, but have raised issues that we can only investigate through active experimentation with the framework in the field. Therefore we will continue our efforts in order to provide the students in the 2016 instance with a fuller version of the framework based on the Wiki platform. We will include the personas and scenarios, based on the balance of positive comments in the focus group sessions.
The use of learning agreements will be influenced by the comparison with the use of learning agreements in the New Zealand course in that a clearer follow-up of the development will be undertaken toward the end of the course. We will also probably introduce some form of negotiation with other students in the process of writing individual learning agreements.
Overall we believe the learning agreements have value for students and have the potential to contribute strongly to student motivation and in building both their awareness of and commitment to developing professional competencies. However their format and the types of support for their inclusion in a course is clearly an ongoing process for us. The introduction of the wiki and the personas as reviewed in this report, present one scaffolding strategy towards the more effective contribution of learning agreements in Open Ended Group Project courses.
